Activity limitation scales, such as the Barthel index (BI) and modified Rankin scale (MRS), may fail to identify residual neurological deficits (impairment) in patients without activity limitation, leaving unresolved the question whether improvement in ADLs over time is due to restitution of impairments or compensation for unchanged deficits.
We sought to determine the degree of impairment among ischaemic stroke patients who have no activity limitation at 3 months. As part of the Performance and Recovery in Stroke registry, patients with first-time ischaemic stroke confirmed on MRI were enrolled during acute admission between May 2002 and January 2008. All patients received inpatient and outpatient physical and occupational therapy according to standard of care.
Three impairment measures were assessed 3 months after stroke: hand dynamometry in the affected hand (HD), the Fugl-Meyer scale (FM) (1), and 9-hole peg test (9HPT). For HD and 9HPT, zscores were calculated to correct for gender, age and hand dominance (2, 3) . The motor score of the FM scale was used (maximum 100). All patients had 3month BI and MRS assessments.
An individual was deemed meaningfully impaired on HD and 9HPT tasks if he or she had a z-score 41.5 SD from established population norms, corresponding to a probability of 93.3% that the score was truly worse than population norms. For FM, since population norms do not exist, an individual was deemed meaningfully impaired if he or she had a total score o90.(4) If an individual scored BIZ95 or MRSr1, he or she was deemed 'not limited in activity' (5) .
Among 66 patients, mean age was 61.2710.4 years and 59.1% were male. Seventy-three per cent of patients (48/66) were 'not limited in activity' (BIZ95) at 3 months. Forty-seven per cent of patients (31/66) were 'not limited in activity' by MRS (MRSr1). Of these patients, significant residual deficits were seen in all three impairment measures ( Fig. 1) .
In summary, we found little activity limitation at 3 months, but significant residual impairment. Reasons for this lack of correlation between impairment and disability scores may include insensitivity of disability scores to changes in impairment, the use of compensatory strategies such as learning to brush one's teeth with the nonparetic hand, and the use of assistive devices. Further research is needed to clarify the relationship between impairment and ADL performance.
Stroke trials that employ activity limitation scales as outcome measures may be missing significant changes in impairment. Scales that assess neurological impairments, such as the FM scale, the Jebsen hand test and Berg gait exam, may be more appropriate as outcome measures. From a clinical perspective, classifying a patient to be without activity limitation when significant impairment persists may limit opportunities for additional, targeted rehabilitation interventions that could enhance functional abilities and improve quality of life. 
Circannual periodicity of stroke: the interrelation between the stroke risk factors and stroke triggering factors
Circannual (seasonal) periodicity in stroke incidence, mortality and hospitalisation has been reported in various parts of the world. The results suggest that there are higher risks for stroke during the colder months of winterspring and a decrease during the warmer months of summer-autumn, and those patients who suffer a stroke during the colder months have a substantially worse prognosis than patients who have a stroke at other times of the year. The risk excess during the colder months seems to hold regardless of the presence and absence of risk-factor histories. The reported variations of stroke incidence and case-fatality across sea-sons were parallel with the seasonality observed for blood pressure, serum lipids, some blood components, peak influenza activity, pollen activity and acute infections. Bringing together all these results, we might fairly conclude that these risk excess for stroke incidence and fatality during winter-spring is not explained by established conventional stroke risk factors alone. A more complete understanding of circannual periodicity in relation to the stroke triggering mechanisms and risk-factor scenario requires further investigations and may be of significant use in stroke prevention strategies. Studies have reported circannual (seasonal) periodicity in stroke incidence, mortality and hospitalisation (1) (2) (3) (4) (5) (6) (7) (8) . The results suggest that there are higher risks for stroke during the colder months of winter-spring and a decrease during the warmer months of summer-autumn, and those patients who suffer a stroke during the colder months have a substantially worse prognosis than patients who have a stroke at other times of the year. The mechanisms
Fluctuation in weather factors
Magnitude of the fluctuation in the above cascade is the major key factor leading to the Triggering of stroke. This assumed pathway will occur for the absence of the classical stroke risk factors. Fig. 1 Schematic of the possible interrelation between the primary contributors, the conventional stroke risk factors, the intermediary physiological factors and the probable triggering of stroke leading to higher risk of stroke during the colder periods. This interrelation is likely to be present among both subjects with or without stroke risk factors; though the magnitude of effect might differ between presence and absence of risk factors.
